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£ ^£ Jl*]# o]£-«> U}^^2] Hl^^S^ ^2*21 ^oi) 

^1^. U^*!. <?J*K 
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^s] 

J2*J]# 7l*]# -g-ife o|-g-ft> L^^S] «]^^^ ^{METHOD 

. PREPARING NANO-SCALE OR AMORPHOUS PARTICLE USING SOLID FAT AS A SOLVENT} 
^3 >M*V 4?) 

£ o ]-§.»> L+i^££] ^^£1 U ^<>I1 

qmmSr. £Z<^M Jl*]^ 7J*!# -§- n flS °l-§-*M. 2|*f 
. 7]^ f-ofl 4r#*r7fl A^S]^ ^4^3 ti] 

Dfl^- ^J2 371 # *7|eKf ^T^s ffl^ej! aiaf^o.^ *P2*Hr 7|#^ 

3 #<a ^o>oii^ .a^su o^. «y^*v 371 # 4tti*Kt ^ ^ ^ 

^7f 7}£J Stctb 4£ W^2.3. Dfl-?- ^-g"»} ofl£ S]^^ 

SicH^H *l£74] ^7}^ 37|^ ^6fl^£. ^(formulation) ^-ofl 

^ 3*13*! °FS^£ #or7|7fl fit*. 

si^ofl ^s^i 37ii- 14^7*3. eps ^§2} #3#oi 

m. ^71. 3^°^! ^q)oJ)x^ 5^^oj ^ of§o|] S1<HA|. <y^3 37|7r 
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34r ^1^^ £t<£*r7fl ^ ^ 5U*4. 3Et>. 

<*rS.£- MWQ Tfl^of] ojoi/^ Dfl-^ ^_s.*l A^o] u ^ «y^oj a 

^7}^°H*H. A^oi *|£;<fl# ^]^^ ^ 5U741 ^cf. 

#7)9} H}S| ^Ol. ^<2j*V <*^7W 7^71 nfi^-ofl. ^ 

^. ^ ^7^# ^cH^o^ *}7] ^(crushing). *7l 

rinding). (milling) #2] 7| tg^o] o|^-5]o1 ^ *1°-tt^ofl 

^. <$<>)-% ^-±fl7Mair-jet mill)# o|^eM tfl^Sj *j £ qff. ojof*^ oj^ofl 

9«h 3.7)3] "J^S ^4)*r^r U <^°1 ^«.>^£.S A&S\31 $m. 7| 

3 u^ofl ^i?-. 3L7|# ^Tfl ^ cflofl «1*]7> 5U# «^L> 0>ME}. a 

J74 3.7)^ %%t}Jll i5\7) 3\*$Mtr <>l^aj <U%*£3)S\ 3 7]£ 33 

*!# 33 i£r IM^*!^ "Ml^^f °}S^ W°\ 5U 

. °1 «J^ofl^ ^7>7j f^O] Si^Cfl. a *lfi*l« # 

ofl \^<H SfiMH oj^l- *j#Al 
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i#^o|ji. *l£*]7 r ±?o\ Si-^ -§-nfloll «}^.Dfl (ant isol vent) f> ^7> 

*eH«> *7l£n a £] IAS *>7fl 5|J1. ^ 

\^ iwm. ^17} ^^*>t^ ^s. sm. 

'r7|#Dll^ o|^}oj ^-ol ol§ 7fl^%4M7> ^o}5U^ ^^ofl ^7>*^^ 

*WLt. Ol^^M D]>fl«a74# 74| ^Ol^- 

^oq^ ^qfo) ttf^Tfl ^C|. -S-7]-§-Dfl§ V+-§-^ 

<U 3*. °J*W *6fl*V *7l#0fl^ ^ofl cfl*} -<?-£]7} ^7fl«>c|. 

o|-§-*M i-fhi^l *l£*>jm *r4r ^3 *\H3.M i^Tfl -g-^ 

(rapid expansion of supercritical solution. RESS) o] fcJSjT} 91 ^ (Tom et 

. (1991) 
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otechnot. Prog. 7 (5) : 403-411 . : D|tf-§>^6J ^16.316.030 Blx: D|^f^^ *fl 
352.737 B151). o| #£ofl ojs ^ . %Q% ^Tfl-S-Aflofl ^ ^oj ^. a 1 

*|-Sf*ll i## %*\<* 

3 -g^o] ^*M1 IcHTjAl. «.^#ol D fl°. i^- 33 

£ ^711-^1- o]-g.^ ^S-S.^ 7|*fl -«>-§- nfl ^33^ (sas-antisolvent 

crystallization. o]i\ GAS) 0| 5t(Cf (Debenedett i et al . (1993) /. Control, 
lease 24:27-44: WO 00/37169). o| «£^ofl ofs £ . -§-nflofl 
oj g.ojj # D> f3i o) £o_I}# Hl-g-nfl <2^# i^^U^l 

^tWtA ^ch -§-°« £<y7fl^*fl7} 43. 3^7fl s]<H ^a*V 

o|*M«* #e«71^#^ <y74# 37] s 4* Si^ 

d&WfloMfe ^# 37lofl oj2t ^^5]^r °J*2| 3 7l7> 33*171 nfl^-ofl . 
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sih -§-^°fl *m ^*>oj ^-ofls^ ^7>ai^ ^ sua 

4 s 5U£.°1. 37|s] <Ut4# *U^£r 3°I oi^Tfl sicj. 

*}. GAS ^ofl 3l°\Mlr -§-"fl# ^Sflojo} *>ch ^-^^ ^-oj -g. 0 fl7h 

^# ai^. s^>. gas *^ofl>Hfe ni>Hi<a^ *ofls^ o|^7i 

o|c+. RESS #^*|J2.5 °l-fr**7l ^ofl^ #^#Ol ^ojTfl^-^ofl ufiif % 

o\o\ Z}^. o|^«V ^£ ^| ^-oi] ^3}^cJ. 5E*> cfej i+hi37l2l 

7^^ ^ -§-^7l «sf| *ojxi a Mic37|sj nm^s 

^71 ^c+. GAS ol^-^oi ^37121 d]^]o]^1- 741^ 3^°1l4r 

-§-*!#°I ^r<4Sl£r i°j7fl-S-^)7t £*fleRr u J-§-7] tflS 
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<Ho* *Krti]. 3 ^J*£7> "fl^ 37)2] <U74£ >Q2l*\7}7\ 

^JL. ^^B^ $t<£ 3^ ^742] 3.7\7\ H = *l 2iJL ol2fofl 

7} i*> -§-oflofl cfl*> ^6fli2| <Q7\2\ >&7\*\7\ ^nfl «*| £ 

0|^74 7| #*| 2**1] 

£ ITS^ #7|«2* 7 J€ *2fl7l^#2l 6fl^^Jl74 *Hr ^.2.5*1 . £ 

# #£-°M Jl^^Efl^ Tj^ofl £«>J|# oj-g. 

« ^ 5U^r. l4i^M JE^ U|33?g <U7}S] *l£«^# *J^*Ur 2 

£ W^ofl (1) JlAfltf ^# »>-g-7]ofl J^oj^Ji -§--§-*} B} 

c+7fl. (2) #7l (U^TlWW -§--§- ^ £^ofl ^ojTfl-S-ail ^oj 
ol^o, ^ o_ s 7m * V ^ #7, ^.-g-^ t)l7|^S ^ 

5> (3) #7| (2)^o{\M &*\S\o\ <£°W Jl^^ofl 7\±m *4<>\ £oJ 

Ol^o, ^Sjo.s 7 ^*V ^ojTfl^^] 7[^ #91] #7l J1*H# *l*i# 

#*fES*l. #71 #71 Jl*fl# *1*|# ^171^ atm^r 3 

*Hr tf^S^ L+i^^Sl «1^^^ <U7\S\ 
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3)-?r*fl 7^£ 3 ofojTfl^Efl i?j7fl^El)5 °>#2. a 7^ 

*t &&*\*\ ZQMtr (2) ^71 (lmTflofl^ £tm°fl £<y 

*4<>\ ^ojTfl^ ^ 7 ^*> c*£. #7| -§-§-^ 

fl7l<^o 5 £A r *[^ 51 0) #7] (2)*a*MM $AS)o\ oio\X\ Ji<S§on ^oj 

#7| 7^# Hfl£*t°£*L #7] Jl^^S^-El #7) Jl*fl# 7j*l# 7fl7l*f 

£ M^Hl 5U°1>M. £<H "^Tfl^Jfl 7\^. o|A>5}^ 71AJ1 ^7) 

^ 3*1. «J## 0 ) oj^ 7l*M<2M. ^. ^Tfl^-SL 

£°J*m^ *MMlr &<$>H*%) (supercritical fluid)7> ^ ^ 5U4r 7l*fl# 
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£ ^ H J^°fl 3X°\M. ^S^f ^. 301C 

*\2\ £i<Hl>H*r **l*Ka. ^Hr^ol 40-150-05 7 ^ofl oj 

>H ^o} #7] fHJ^ofl &^3.M ^ £<y*1**flofl tfl 

£cflS7> e *l*|o| A^c}. o]^*> a»fi# °fl££r. 10-22SJ 5 

7J M J# S a oljiEflB S*tt#. 10-22S] it^^7l^ fii-i^- 

-^BH)H+°lH 16 oJAJSJ ^5}^^ §ol 5U.od|, £-fc^ 10-2221 

Ej^^>flEtolH Sf^£. H^^£i^ £ «raoq A>-§-3 ^ 

>M. W^. Tfl^^Til. 3*. *|*. *§^6fl>5fJ H^-7|. ^O]^ §^ 

Tfl-S-AJlofl ^ -g-efl^^ 7|^]# ^ ^Tfl^flofl ^ ^-oHSj^ 7] 

# *l7^ nfl M *M ^ 4>5L njj^-o]^. £ HWfl a*-§-D 

5U^r -§-3 H <M*fl^. Til^^Tfl JL^m M&*\tr 2<>| 
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pf. HLB(hydrophi lie- lipophilic bal ance) #.2.5. ^*>Cj. ^7\3] ^Eflofl 

*H3«4J*I*r. #7| U <WK2. #7l i*)^ *l*JoIl ^ ^6H5] 

. £ 0 J*l**fl<H] 2]6fl ^-o|^7fl ^T^Tl SfeCftl. a #^<H1 5U<H^ *fl«> 

H-r- 7i>H f-^^TjTfl^ Jiafl^l^ *DflD>J°S ^^^1 ^o]7l <HS|# 3if7} 

°J^7H| **S*Di OH- ^>fl*>7fl 
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OOl-lOg^Jf S.^ ^ 0.001- lO^^^f 5E£r #^^^1 0.001 ~10<g>^ 

S\ <g3.*r 0.001-10^^21 «J^7]<H] d| j=l^ ^s. Sm. 

^7lofl>H. 3 ^^S)^ f^«0*|*Pte. #7) JL«]# T^^oD Cfl*> -g-6fli7> «la 
714. «*1 2*1^ ^^ofl. ^fe *£*h*r 7^ 31 

7l*lofl 3*. «HS + Xo\o\ *lcf. I»>. #71 -§-^«J 

1 ^ SUL *l£5l^r ^i^T^l ^^^^Slol A>-§-£]^ ^*1°£ « 3-?-. 

B^O) -§-3^717417* +mS\tt 2°1 ^7M17|^ £ 

^S-S. t> HLB&o] uU^ ^ -§-3#7l*J]7l ^^51^ 

#7l*> «m ^ol. iH^^ JL^ 71^# «_>-§-7lofl ^.2.ofl ir^ 

^Tjxfl S4r <g3.*r ^ f-^^7)>fl5| ^ <^S#2l »}-§-7|ofl 

^<y«> C4§. *M*1 7^H ^°Jti. 

S^. S *3<H1 ^ = #^)#^ aw «V-g-7l<Hl 

£.2*1**1 7hM<« #<3. C0 2 7l»p)§ o^Tfl^Efl 3E^- £ 

Tfl^Efl^ a ^<>fl 7^*>Ol 

7174) §01 OH1 ^fl^C*. -§- 0j l# <S#*Hr £5L*>7l O] 

. a«>Ol 7>^6fl^^ Aj^j «Ei ^Hl# t$t\^ 3°1. ^ # ^^*>7fl 

Jl. 5£*> ^Al?i# ^*}^ tflofl flo^ H}«^«|C|. SHjol 7^*1 ^ 
#*J. -^^^74741 JL*1# 71^21 **ofl H}^ %^71D|. D| £-0*ofl %-A\t\^ A 

€■ ¥W *13M1>M a *13# £^ 4> 5U^. 
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£ *g*$sn Ui<a^ ^li^ofl Sl<H*l. #7) (2) ^floMfe. #7l (i) ctTflofl 

<£o\*) ^ofl ^oj^o.^) i^J^^ 0l#S] <tf<2j o.^. 7\<8 

#7| cfl7]<*hO£ ^A>*fCj. >^ 7] (1) £^ 

n>c- cflofl 7^§ ^#55^3. i^7fl^-^| 7}^^ d »#ol 

^Tfltf^ °l#3 <tf^ 0.5! 7 ><y*f t*£. #7| -§-^ tfl7|^o^ ^f*V 

^^§01 3.5- ^Jl £#5^. ^Tfl-M 7}>:(ofl^ C02)^ >M 

#.2.S 7\%kW- °1 ^3 ^-§-^1 ^ «V#7l^ 37| £^§3 o^ofl a} 

«Wth -s-t)^ ^ szi^ ^^.ft> -s-f-## 7>^ ^ su^ ^.^oi 

«J-§-7| tf^ol ##S>0|. i^jTfl^^l 7^7> ^Tfl^-^S Sjfe. ^ofl Oj 

*3. JL #Efl°fl4 10$ <>1# 3 £<>j7fl^*|7} -g-^ofl ^Dj 

Tfl C}^- H}^*]^. 

^7> a«>Ol #£5^. >H>H*1 ^^Tfl-S-Sll 7^# ^ ^*^>H «fl#^ 3*fl 

^<h. tfl7i<u^ «j^7i Mis oj nfl. &<snzn\7\ Giims. 7| 

tVoJl ^ ^^S] 3.35] o|^ ojcfl -§-°-!)°| ^7j^o S 

I^^Tfl SIC}. Oj^Tfl £7>3 .2.^. *^0] J^S^ofl tt^. ^^^^OJI 

5.*} oflUj^] 5] A|7J# 7>*J ^ SlTfl ###^. -§-^«j7l^) Jl 

# Tl^O], DflJf 0|4]*J oj74^ nfi^- ^^efTfl #Bfl^ Jl^§# <g# ^ & 
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oj^Ti) *M J23§ MHI^. ^T**] 37|7V i+i^SJ 37]^ nfl-?- n|>Ml 

W^^s] ?*J*M) £#sl<H Tfltph #3^71*1] 

* *<y*}*) g^ais* £tfs]<H 5U71 mi^-ofl. n|^|^74sl ^H! 

tim $m *U7> 

3.7} 

^. cf-&^7!lofl>H 7J^# i^Tfl-S-SflS icf #o]§M1 *ll7^ ^ Sl7| afl-£ 

e>0| #7) (2) ^lofl^ <&o\V j>*g# &!*<*IM 7|^# ^l7i*m. Ol# i 

^71 (2) ^7flofl>H ^OJXI ^^Ol ^ojfl-. «>#7l^ Jl^§ £ 

tflofl o]t\S\ H^*}?fl^ 20~351CS -8-71 

. UJ-§-7|oH ^ojTfl-ftAn 7^^ ^°JcH 100~ 4007|<&o£ 7><tf*V o]A> 
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>q^ol i<y7fl**fl 7^Sj ^ HT)^S]7fl ^t^. o| OH, «V-§-7) ££7> M 

^l^o| ^Tfl sjjj. ojofl afE} 2 «§ ^ofl ^<ut\n &&s\o\ 
<2# 4> *M1 *m<M. £5,^. 2 « f^oil 

^1^2] 2°1 «}^*[Dl. 3 

H*L J1*JJ# i^Tfl^Sfl^ *fl7l*Krl3] ^5.5]^ A|^>€" 

2°1 £ *}<$<*\M «>^*»H JlAfltf 7j*!^£. oj 

ofl a ^3^1^ *Hm €iUr SJtHjL <3<H*1^ 

*-§-si4r a iox# vioji ^-"JWji 1? 

^7jSf ^o] ^)7l^ JPfltf Tj*!^ «V^-7lofl ^ 
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g'Q&QS.M ^Efll- (plant sterol) lOg. Ji*H# 7|*j£/4 ;±tlM^N 

tearic acid) 6g 31 *1 ofl^tfls (sucrose fat ty acid 

ter) (HLBZMl) 5g# 80ml x*<$ »}-§-7lofl ^<U*\JL. MM*\ 7\<&*\°\ 

££7} 80-Cofl oje*} ^flfl^ $*J*f -§-<^o) S]5M. 

Cf^S. i^Tfl-S-AJ] if.<y<gH£ <&o\ 2,<$7\]**$ 7\^M 7lAl)# 

p*y*M u j#7i qj°i ^sm. o|/*aj^ 7i«i§ Tfl^ ^<y*M. »j-§-7i m 

o|AV2j.^>fcoj ^oj 3]<aej o|^9j 1207| ^ofl o|2?i] *V * . £.<y ^ 
20^ f°J ^7}3. -y^l^S^. gifljl. £ 

SI** H Jf-7m <33^ « A ^«s. «yx|ofl ^of. S]^ u J-g-7)S g 

7l£l°l <a^ H1)7|^H# 23*1 <£°1 ^5M. &W>\ #^o] j£cf 

4)*} ^ 5U£^. 5]^ »}%7)2\ tfl^ofl^ £>^ic# ^of] 

ol ^7]s\o\ <&>%£\. -g-ojjo} <g^s) *o\}5., 10$ o1A>2}^ 7 ]*fl# 

c|§°i, 31^^ #*)*^ 5)^ U J§71 tflofl oJAVtf%£ 7 1*fl§ 

^J*M «h§-7| Ufl2) 2007m o]#o^ o} = 4: 0|A|^db 7|ilj^ Tfl^ ^ 

VWM 3^ S>#7]S| Hl)7l^«# "J-g-71 ^# i o j*i<y3 
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f*} :±«1 0 HM## 6*|?J §°J ±tllo>^^o] ^71=1 

4*7] >iEflO^A>o| jf)^ J23§ «.«^oJ D |^<a^§ 4:, 0)1- 

*fl§3 l^^X^ 70-90^3 §oi) a»>^^ 

^ <$?*3.7\7} 500 nmOl^ol ggjo] #o| flcf. 

&sm. il^^S Ji<3# dMI^tJ i41^ ^ 

. °l 7|£3. 7fl>tV*> *]§>8 ;*efl§2j 99.8*ol5at^. 

^7+ 14} ^EJ]§£1 ^§2i ^713717} 500 nm 

. Dl^^T^ Ml *J^8 ^Etl§£| 62.8§^%ol2JcJ. 0] 7|3^ 7fl#*l 
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LB3MU 5«# cfl>y. Jlfll^ *l*J^i itflo}^AV 3g . -g-^J^^lS^ ^3 

Ml *1#^ ^3t> *J§^ iEfl^Sl ij7ta7l7> 500 rim 

2<>l 99X°1#°1&3. 4X] # §o}°l t#*| J?:ofls 33°1 
. nl>fl«a^ i4 *1#^ 62.7§^XOl5ftch o| 7 |2,S *1#*V 

£ ^ofl afs^. #£°fl*l JlSfl^Eflo! 7j*)ofl ^ ^-^»> -g.ojj # 

^HsJ. 3^8. ^3*1 §o| mi^ ^^*}oi si*m. 7i^ <H«J *i#. 
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a) wbqv ^=u% »v^-7iofl ^<a*Ka -§-§-*fDi zvmh smi. 

(2) #7| (U&MM ^^ofl ^ojTfl^^l 7>;±£ i 0 J*m5j o] 
3] 7><tt*> #7) fl)7l<^oS 2*mtr % 

(3) #7| {2)^^M <£o\*± JH^ofl £°j7fl^*] 7hi^ 

OI^S] <tm°5. 7\<Q*1 £<y?!]**11 7^*} «jfl #7l 7l*)# 

#7] Jl^#S-^Ei #7| jm]# 7j*]# ^]7lc>^ ^7fl# 5 

2] 

(1) fH)^*} 7|^# «>#7|ofl ^<y*U. &<SX)*M] 7h±# 3 
<>toj7ll#Bfl i^Tll^EflS D> #il( ^ t}£ofl 7\<gi\<* 

(2) #7l (D^Tflofl^ i^§ofl ^Tfl**! 7^f- CJ ^oj ^oj^ m ^ 

(3) #71 (2)^|ofl>H 2MS)o} <&o\Q JL^ofl 5:^711-8-^ 7}^# ^oj ^oj 
oj^ Ol^o] <^0£ 7^»V C+#. 7^5} #7| Jl«l# 

#7| #7) Jl*fl# 7|*]# *W*Kr ^7fl# £#*Kr 3 
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4^ofl Sl<H>H. ^71 10-22SJ £3* 7]*#+\ 5} 3 

B 10~222| XSJ7|^^71S ?ffe JSLi- i^- cJ-^^>fleto|H 2* 

^. 16 ol^s, 10-2221 B^#^>fle}o|H 4}^§2] *1 

39-^ 63 

*U 1^ 3E£- *l 2^ofl oioj^, ^71 (1) #*H*1 d ^<a*K=- 2 
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f^V 7J 

8] 
93 

io] 

113 

1# *11 2^ofl ojo^, #7] (3) ^*H>M Ji^fl^ ^]^# *H;H*> nfl5l 
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